In a recent comment (arXive:1906.05742 In a recent comment (arXive: 1906.05742) it is suggested that the transition observed 1
giant diamagnetism found in nanostructures. It could be due to gapped electronic energy spectrum of nanoparticles which is due to quantum confinement effects, and that suppresses the electronic scattering mechanism leading to a very high value of Langevin diamagnetism.
In the revised version, arxive:1807.08572, en- In a recent comment (arXive: 1906.05742) it is suggested that the transition observed tance threshold rather than a percolating superconducting transition. This is nicely explained using figure 2 in arXive: 1906.05742
and it is argued that minute internal structural deformations due to thermal stress (on changing temperature) lead to some sort of redistribution of current channels in the nanos- 
This is generally small as r 2 is of the order of atomic radius. Now, imagine if r 2 is stretched to the radius of a nanoparticle R 2 ! Atomic radius is in Angstrom range where as nanoparticle radius is in nanometers.
Thus there could be an order of magnitude larger effect! But there are two complications:
(1) there must be some mechanism which suppress the electronic scattering of electrons that constitute surface currents, and (2) we need to estimate the number of such long surviving electrons at the surface of a nanoparticle.
This number of surface electrons should be sizable to enhance the susceptibility (that factor N * in equation (1) for the highest filled surface levels is given by
For the suppressing of scattering we must have ∆E * n > k B T. Thus, there is an upper limit to the radius at a given temperature
This is quite an important result but sub- On Thapa-Pandey discovery Next, we address the question of the suppression of the scattering rate for a gapped system. It was shown in [2] that if there is a gap in the electronic density of states around the Fermi level in a metal, the electronic scattering is exponentially suppressed:
This expression was obtained using the memory function formalism [3] . f is a scaling function and Θ D is the Debye temperature [2] .
It should not be difficult to repeat the calculation for discrete energy levels of a nanoparticles, and an expression for the scattering rate can be obtained. We assume that an expression similar to the above will be obtained which will show suppressed scattering rate. This is quite obvious, it will only change the details not the main argument (refer also to [1] ).
For the calculation of diamagnetic susceptibility, we need to calculate the number of surface electrons that can support long lived surface currents. It is calculated in the following way:
The number of surface electrons for which thermal energy is of the order of the electronic energy gap is given by
These electrons will be thermally scattered and cannot participate effectively in diamagnetizing surface currents. The electrons in which we are interested are those which are thermally NOT scattered, and there number N * is given by: (total number of surface electrons (αN)) -(N cut ).
Collecting all this, we finally come to our main result: Diamagnetic susceptibility of the nanoparticle:
To get a feel for the enhanced effect let us compare it with atomic susceptibility
6m ) originating from the interior of the nanoparticle:
The second factor containing K B T is an order of magnitude small as compared to α for the relevant set of parameters. Thus it can be neglected. Substiting the value of α we get
This is an order of magnitude larger effect! This could be a cause behind the giant dia- 
leading to some further enhancement of the effect. Thus, in conclusion, there is a possibility of giant diamagnetism without invoking superconductivity!
